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Table 1. Nuclear Power Reactors Operating in Korea.

Reactor Type Net capacity Commercial operation
Kori 1 PWR (Westinghouse) 587 MWe April 1978
Kori 2 PWR (Westinghouse) 650 MWe July 1983
Kori 3 PWR (Westinghouse) 950 MWe September 1985
Kori 4 PWR (Westinghouse) 950 MWe April 1986
Shin-Kori 1* PWR (OPR-1000) 1,000MWe February 2011
Wolsong 1 PHWR (Candu 6) 679 MWe April 1983
Wolsong 2 PHWR (Candu) 700 MWe July 1997
Wolsong 3 PHWR (Candu) 700 MWe July 1998
Wolsong 4 PHWR (Candu) 700 MWe October 1999
Yonggwang 1 PWR (Westinghouse) 950 MWe August 1986
Yonggwang 2 PWR (Westinghouse) 950 MWe June 1987
Yonggwang 3 PWR (OPR-1000) 1,000 MWe March 1995
Yonggwang 4 PWR (OPR-1000) 1,000 MWe January 1996
Yonggwang 5 PWR (OPR-1000) 1,000 MWe May 2002
Yonggwang 6 PWR (OPR-1000) 1,000 MWe December 2002
Ulchin 1 PWR (Framatome) 950 MWe September 1988
Ulchin 2 PWR (Framatome) 950 MWe September 1989
Ulchin 3 PWR (OPR-1000) 1,000 MWe August 1998
Ulchin 4 PWR (OPR-1000) 1,000 MWe December 1999
Ulchin 5 PWR (OPR-1000) 1,000 MWe July 2004
Ulchin 6 PWR (OPR-1000) 1,000 MWe April 2005

Total: 21 18,716 MWe

20109 59 AREA AFeE 3PeA Aot BAKEE 94

< AASHAEFg. 1 9 Fig. 2).,

Table 2. Standards Applied to the Design of Nuclear Facilities (at the Boundary of Exclusion Area).

Classification Item

Annual dose limits per unit Annual dose limits per site

Air absorbed dose by gamma ray

Air absorbed dose by beta ray

Gaseous radioactive

Effective dose by external radiation exposure

Skin equivalent dose by external radiation
exposure

effluents

Human organ equivalent dose by particle

. . 3 14 L
radioactive substances, "H, “C and radioiodine

Liquid radioactive ~ Effective dose

effluents Human organ equivalent dose

0.1 mGyy’
0.2 mGyy’
0.05 mSvy! In case of the operation of
multi-nuclear reactor facilities at
0.15 mSvy! one site
- Effective dose: 0.25 mSv-y’
0.15 mSvy” - Thyroid equivalent dose: 0.75
mSvy’!
0.03 mSv-y’
0.1 mSvy"

233l UeHs-8l. o, SFEdde A dEHiE(con-
tinuous release) FE|E L3I Hﬂgiﬂ—aﬂﬂﬂ,} i3
WAL 712 9o FAHE0E 7 WAREY E 5
2 Aste] ZATERAL QITHIL. ol & FEulEEHl(derived
release limits; DRLs)2} 3t} o] o] 25297 57
W 7)A AEEAY A9 1.05%10° TBqE 750}51 glo
], A AE5AE 3.48x10" TBqE At QIrH10l

AR WA E AAES g
%Xd«l ZIA AV = A A vk A
S 2RY fFiHE A ES At MiEes Ha

sfetal k. F8 ZIAHY = Hde 13 AlE 27
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Fig. 1. Annual gaseous radioactive effluents from Korean nuclear power plants (Year: 2001-2010) (Unit: TBq).
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Table 3. Total Radioactivity and Ratio of Major Gaseous Effluents from Korean Nuclear Power Plants from 2001 to 2010.

Kori Yonggwang ‘Wolsong Ulchin
TBq % TBq % TBq % TBq %
Noble Gas 55.04 21.20 67.24 32.98 539.86 14.60 57.48 46.72
Todine 5.63x10™ 2.17x10* 1.17x107 5.73x10* 2.22x10° 5.99x107 4.90x10° 3.98x10°
Particulate 6.91x10° 2,66x10° 0.15 741x107 1.92x10° 5.19x107 2.28x10"* 1.86x10™
*H 204.52 78.80 136.50 66.95 3,151.00 85.23 65.54 53.27
4C - - - - 6.03 0.16 - -
Total 259.56 100.00 203.90 100.00 3696.89 100.00 123.02 100.00
Percent of Derived
Relese Limit for - - - - "1.05x10° 0.35 - -
Tritium
Tmalpsra‘f{zz?”ity 25.96 . 20.39 ; 369.69 ; 12.30 .
Average
Radioactivity per 64.21 - 34.37 - 92422 - 26.04 -
Unit
Annual Average
Radioactivity per 6.42 - 3.44 - 92.42 - 2.60 -
Unit
SR YAAe 378 1A AE5A ] FEuEEH (Derived Release Limit: DRL)-S UERY.
Table 4. Average Public Dose and Ratio Due to Major Gaseous Effluents from Korean Nuclear Power Plants from 2001 to 2010.
Kori Yonggwang Wolsong Ulchin
nSv(y- man)’ % mSv(y- nan)’ % mSv(y- man)’ % mSv(y- nan)’ %
Noble Gas 1.57Ex10* 3.12 6.73x10 13.83 2.94x10™ 5.49 4.72x10* 1234
Todine 8.94x10° 0.18 1.32x10° 0.27 5.79x107 0.01 4.19x10 10.93
Particulate 1.07x10° 0.02 3.67x10° 0.75 1.84x107 343x10° 7.40%10° 1.93
*H 4.87x10° 96.68 4.14x10° 85.15 3.43x10° 64.09 2.86x10° 74.80
4C - - - - 1.63x10° 30.41 - -
Total 5.03x10° 100.00 4.86x10° 100.00 5.35x10° 100.00 3.83x10° 100.00
Dose per Unit 1.25x10° - 8.16x10* - 1.34x10° - 8.03x10™ -
fiicifn(tl (islzf;s_f’) 0.50 ; 0.49 ; 0.54 - 038
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Table S. Total Radioactivity and Ratio of Major Liquid Effluents from Korean Nuclear Power Plants from 2001 to 2010.

Kori Yonggwang ‘Wolsong Ulchin
TBq % TBq % TBq % TBq %
Noble Gas - - 5.47x10° 9.89x10” 3.62x10° 3.52x107 6.79x107 1.37x10°
Todine - - 3.65%10° 6.60x10° 1.07x10° 1.04x107 - -
Particulate 7.57x10* 476x10* 6.20x10” 0.01 7.41x10° 721x10% 3.30x10° 6.67x10*
’H 163.40 99.99 553.00 99.98 1,027.80 99.99 495.00 99.99
Total 163.40 100.00 553.06 100.00 1,027.81 100.00 495.00 100.00
Percent of Derived
Relese Limit for - - - - "3.48x10* 0.30 - -
Tritium
Total Radioactivity 1634 . 55.31 . 102.78 . 49.50 ;
per Year
Average Radioactivity 39.22 - 92.88 - 256.95 . 93.92 ;
per Unit
Annual Average 3.92 . 9.29 . 25.70 . 9.39 ;
Radioactivity per Unit
* 22 Ao 718 AA A0 F w3 (Derived Release Limit: DRL)-S UERY.
Table 6. Average Public Dose and Ratio Due to Major Liquid Effluents from Korean Nuclear Power Plants from 2001 to 2010.
Kori Yonggwang Wolsong Ulchin
nSv(y - nan)’ % nSv(y- man)’ % mSv(y- man)” % nSv(y- nan)’ %
Todine - - 3.15%107 0.17 1.17x10° 0.01 4.51x10° 3.63
Particulate 2.54x10° 11.31 1.66x10™* 89.87 2.55x10™ 81.76 2.54x107 2043
‘H 1.99x10° 88.69 1.84x107 9.96 5.69%x10° 18.23 9.43x10° 75.95
Total 2.25%x10° 100.00 1.85x10* 100.00 3.12x10™ 100.00 1.24x10™ 100.00
Dose per Unit 4.76x10° - 3.12x107 - 7.80x107 - 2.62x107 -
Percent of Dose . 225%10° . 0.02 - 0.03 . 0.01

Limit(I mSv-y™")

D
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A Review and Characteristics for Radioactive Effluents from the Nuclear Power
Plants in Korea

Jung Kwon Son, Tae Young Kong, Jong Rak Choi, and Hee Geun Kim
KHNP Central Research Institute

Abstract - As of the end of 2010, 21 nuclear power reactors were operating in Korea. Radioactive effluents from nuclear power
plants (NPPs) had been increased continuously and the radioactivity of effluents released in 2010 was 547.12 TBq. From 2001
to 2010, the annual average radioactivity of gaseous and liquid effluents per reactor was 11,61 TBq for pressurized water
reactor (PWR) plants and 118,12 TBq for PHWR (pressurized heavy water reactor) plants. Most of the radioactivity from gas-
eous and liquid effluents was came from “H, Based on the results of release trends and analysis, effluents characteristics was
suggested for the management of radioactive effluents from NPPs,

Keywords : Radioactive eftluents, Tritium, lodine, Particulate, Noble gases, Public dose
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